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The Change of Physico-Chemical Properties of Paddy Soil
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The physico-chemical properties of ten reclaimed saline soils in five soil series of west-south Korea were
analyzed according to the years past after reclamation. The soil samples were collected at the same sites
two times in 2000 and 2004. The physico-chemical properties in 2000 had been changed in 2004 as follows.
Soil salinity was the highest in Podu and desalinization period was the shortest in Munpo and Yeompo.
Seasonal ground water level were above 100 cm in all regions that were 30 years old reclaimed tidal land,
which was the same results of normal paddy field. In the case of soil physical changes, bulk density
increased in fine textured soil (Poseung and Podu) but decreased in coarse textured soil (Gwanghwal,
Munpo, and Yeompo). Porosity decreased in fine textured soil(Poseung and Podu) but increased in coarse
textured soil. These reason were as follows. Fine textured soil were increased in solid phase but decreased in
liquid and gaseous phase. Coarse textured soil, Gwanghwal and Munpo except for Yempo, were increased
in gaseous phase but decreased in solid and liquid phase. Yempo that have low water table level were
increased in liquid phase but decreased in solid and gaseous phase. Soil hardness increased in 4 soil series
except for Munpo. In the case of chemical property changes, although there were more or less difference, it
showed decreasing tendencies. Soil pH, the content of organic matter, available phosphate, and available
silicate of five soil series were decreased during the four years. The content of exchangeable cation also

decreased except for magnesium.
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Fig. 1. Location of investigation on regions in reclaimed tidal
land.
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Table 1. The status of reclamation district and year on soil series.
Lo Reclamation . Area .
District Series Region
year (ha)
Nampo 1997 Munpo 488 Boryeong gun nampo myun yanghang ri
Wando 1998 Podu 234 Wando gun wando eub daesin ri
Gangsan 1995 Podu 152 Goheung gun doyang eub yongmun ri
Oma 1966 Podu 704 Goheung gun pungyang myun dodeog ri
Bojeon 1996 Podu 213 Jindo gun jisan myun geoje ri
Yeompo
Sopo 1977 Poseung 819 Jindo gun jisan myun gilya ri
Podu
Mandeog 1998 Poseung 258 Gangjin gun doam myun mandeog ri
Gwanghwal
Hachangman 1969 Poseung 1,590 Goheung gun podu myun namchon ri
Podu
Seosan A 1984 Poseung 6,376 Seosan gun buseog myun kangdang ri
Munpo
Gwanghwal
Gyehwa 1968 Munpo 2,500 Buan gun gyehwa myun gyehwa ri
Gwanghwal
Yeompo
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Fig. 2. The change of soil salinity on district and series in reclaimed tidal land.
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Table 2. The change of ground water level on district and series in reclaimed tidal land.

Ground water level(cm)

Series District Spring Summer Fall
2000 2004 2000 2004 2000 2004
Mandeog 100< 100< 100< 100< 100< 100<
Poseung Seosan A 100< 100< 100< 100< 100< 100<
Sopo 100< 100< 100< 100< 100< 100<
Haechangman 100< 100< 100< 100< 100< 100<
Wando 100< 100< 100< 70 100< 88
Bojeon 100< 100< 45 74 55 89
Podu Gangsan 91 100< 91 83 100< 100<
Sopo 100< 100< 100< 82 100< 100<
Haechangman 100< 100< 100< 100< 100< 100<
Oma 100< 100< 89 100< 100< 100<
Mandeog 100< 100< 100< 100< 100< 100<
Gwanghwal Seosan A 100< 100< 100< 100< 100< 100<
Gyehwa 100< 100< 100< 100< 100< 100<
Bojeon 100< 100< 100< 100< 100< 78
Yeompo
Gyehwa 100< 100< 61 60 100< 100<
Nampo 85 100< 45 51 96 100<
Munpo Seosan A 100< 100< 100< 100< 100< 100<
Gyehwa 100< 100< 100< 100< 100< 100<
2 BA, SERS £o 2 wBgth 20001de] H] 3k T8y Egdl F&EY e filAdwe] &
20003 % ) AP} ArE wx]%owa 48 dS FAEH RQol e EHE BT (Han et al.
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Fig. 3. The change of soil salinity on district in reclaimed tidal land.
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Table 3. The change of subsurface soil physical properties on district and series in reclaimed tidal land.
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Table 4. The change of soil chemical properties on district and series in reclaimed tidal land.
- oM Av. Av. Ex. cation
Series  District P P:0s Si0: K Ca Mg Na
00 04 00 04 00 04 00 04 00 04 00 04 00 04 00 04
1:5 gkg’ mg kg cmol kg
Mandeog 7.7 6.3 82 53 39 12 355 158 261 102 60 60 68 43 84 47
Poseun Seosan A 82 7.0 92 100 4 30 282 145 145 149 4.6 43 50 7.0 32 44
¢ Sopo 78 74 115 88 48 43 286 120 124 120 72 43 44 40 48 56
Haechangman 8.2 8.0 160 143 39 21 294 164 150 088 34 134 1.8 52 2.1 33
Wando 82 83 93 8.7 18 12 292 120 210 102 131 4.6 54 40 8.7 34
Bojeon 84 83 09 64 14 9 244 133 124 132 72 50 38 36 84 44
Gangsan 8.0 79 170 100 2 12 318 138 272 088 88 112 45 58 6.8 55
Podu Sopo 82 77 15.1 11.6 12 8 244 232 157 096 153 3.1 50 35 52 3.1
Haechangman 84 82 106 106 34 2 217 214 224 121 66 123 35 6.2 56 58
Oma 6.3 6.2 11.6 94 72 38 259 180 .12 120 0.7 6.5 0.8 6.1 30 6.0
Gwan Mandeog 78 6.8 134 123 35 30 304 150 224 048 58 40 42 20 56 1.6
hwal ¢ Seosan A 64 6.3 8.6 7.6 49 26 204 120 .16 088 26 4.1 37 49 35 33
Gyehwa 6.2 6.2 9.7 9.7 34 55 224 138 137 054 1.8 34 36 43 51 28
Yeom Bojeon 83 82 33 34 14 12 238 116 .16 112 8.8 30 37 38 83 34
P Gyehwa 6.0 6.0 6.8 6.0 36 30 63 49 0.81 1.28 1.8 44 20 6.0 1.0 39
Nampo 7.6 71 34 42 14 26 136 138 030 048 29 24 1.1 15 05 1.0
Munpo  SeosanA 5.8 58 120 69 28 30 196 146 161 164 28 54 5l 6.8 29 44
Gyehwa 6.5 6.5 92 62 4 2 4 61 L16 045 20 25 22 30 17 1.8
The value means average on sum of surface and subsurface soil
AR BEE AT GEER FEES AN o ATE FLE Ushld ABgAE APAE
e HAA 130 mg kg ol 77AATE 2@y 2004 50 cmole kg 2.2, Wl FE FHATE TF
HE RETE G 20 MY FUANRE A Fl UHAT, KRF G WA W 24T 2
g8 Rotw HiE ATE ZHF WH, ABA, BB ARAITIOW, vRHE ATE ZFEF
A ot 2FF BA, A Ax I, 2 LXAT, BFEEF ﬁ]ﬁ’rﬂ?‘ F@EETO BHAAT &
PR, s e, ASAT 1P B2 ' x5 @Fx g AAFE veEnh 284 v
X, MFAATE UEET ol sk o] FaAAA FF T ¥EFe EYE B AT+E AHA 15~20 cmolk
& AT 9 B wet & AolE YEhi 3 kg 'Hot 453 E=A UebETh
of ZHHAFHE ARAY =P o3 At
T8t AzEh ZHEX| T Edststd AR EGESA S
A A7) F ZAFE FEF EY B HHAFE B Table 59 7ol EpHE AHAA 7M7hE AT+
T AAA 03 cmole kg Bth ¥ ¢S JeERTH T, AAEA, AlsE B AT oY 7l E
20009 Btk 200430l S7HeE 32 ESE O AMAFAA - HAAFER F AelE BN, 200010l H] sk
T, E2FEY BA g evpAF, dExFe ASAA, 2004 ol FEA T BAAFE= 7 F7HE KA
TEF X B MAAA| o 1» om 20040 A ko] 18] A Aaskidnh o) ek e A2 v
SAZLE FFel M =2 EYF 2 AFE £EF 7F BT 7&*-174 =i Wl F #F71EA8 39
of MAFAAFAA HAR] 55HE B o, A Fabse] Skl mE ARG 2xE dAwstr] o
S9Z4 FFS 200000 Hlske] 2004 %ol S 7HEE ToR AtgHETh FREJL FFS 2000 thH] 2004
EYs 2 AT E5TY ARIAT, 25 A Wioles BE AFdAM ZAHJY A 100 mg
A Bl S A T, FEEY] AAA B ASATF, A kg'ol A wEHAG. FEFAL FHFS FEATE
EF ASAT, FEFO ATA F 1§}XH125D} ALty BEF ZaFATL Y B A A P A=
olg} o] Zrg ol FTUHE AL FAEMIE H AA A 130 mg kg ol WgHAOY T 9 N7E A
s zte] Algoll 94@ FEFoE AIRHT EI x5F 3lekal ATk
o] WY A F= 200099 20049 Tl e, 1
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Table 5. The change of soil chemical properties on district in reclaimed tidal land.
. oM Av. Av. Ex. cation
District P P:0s Si0x K Mg Na
2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004 2000 2004
1:5 gkg’ mg kg’ cmole kg
Wando 82 83 93 8.7 18 12 292 120 2.10 .02 131 46 54 40 8.7 34
Mandeog 78 6.8 10.8 8.8 37 21 330 154 242 0.75 59 50 55 32 70 32
Nampo 76 7.1 34 42 14 26 136 138 030 048 29 24 1.1 15 05 1.0
Bojeon 84 83 21 50 14 10 241 124 120 122 8.0 40 38 37 84 39
Gangsan 8.0 79 170 100 2 12 318 138 270 0.88 88 112 45 58 6.8 55
Seosan A 6.8 64 99 82 40 29 227 137 141 133 33 46 4.1 62 45 40
Sopo 8.0 76 133 102 30 25 265 176 140 .08 112 37 47 38 50 44
Haechangman 8.3 8.1 133 124 36 22 286 189 1.87 1.04 50 12.8 26 5.7 38 46
Gyehwa 6.2 6.2 8.6 73 37 36 117 83 1.11 0.76 1.9 34 26 44 25 28
Oma 6.3 6.2 11.6 94 72 38 259 180 1.12 120 0.7 6.5 0.8 6.1 30 6.0
Average 76 73 99 84 32 23 247 144 1.56 098 6.1 58 35 44 50 39
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Fig. 4. Cation exchangeable capacity(CEC) and exchangeable sodium percentage(ESP) on district in reclaimed tidal land.
AR LE FHE F4X 03 cmole kg & EE A S e
FolA A 3 s Yo m, 2000 Btk 2004 =
o] o7k =7} RS YT B 2 OnfAFAT 1 sl 107) A 13,334 haoll theh 7HHdT] 2
9 A7e BE ag deit Asdng e EEEE dum Adgse Bdasised 24k 3
20049 o] =718 e AAA, AT AE 2 onp AS 20001, 20040 AAE AdE v )
A 7R A& vhe o] FAANE B 7k Algol 5 EdE T EFEC dEE/F M %3 ¥
o8k ko @ EZ=g 9} ETHh AdEFES A7l M dgen, AdE
EATE EF F FoleARETH Aggur  ASFAT BE AFIA 100 em o)Fem 2 30
B892 Fig 49 7T} ofolex|sheg & AR 15 d o) AdE AT e FEodt EdeEd
cmole kg 'BTF Woro} 7k s Fuk 9 9wz 4 g T SAEEE YA EY (FEE, 9ET,
10 cmole kg o] Uehlow 7-EAN s A He TEF)NM Hasl AYE B (25T, £FF)
=2 Zylsl= ARS BHYY NIHYYEFSS I oA F7FE W] ¥SE2 HE EdAA S
¥, 9% @ AR oA 400]3HS el T 746 shlem AEd kel HasHAT. oleh 22 ol
= 2794 EYoR ASAUEE, vtug © 2 e AP ESS aAEo] Z7te AAE I 7]
F dgo] 2o wimd] 24 Fgo] HFsle] Espyp  dEC A W 2HA B4 F FET R+
zomz o]S9 MRS oz MY W} E52 714Ee] SUHER e g Adgel 7
ot} Eoke] ESP7} 50%2 Wow & FF 77t AEHAT A FEFS AstFvE gl Atso]
38% %W (Pearson and Avyers, 1960) ® <] <Az nl S7betal et 7180l AAEAY wWiEelth
2 9FHME 10%8 §RHolok k= B 3 (Takkar ESAEE TEFE A9 vIESAA S71EA
and Singh, 1978)7} %l o Edgietd e aA Wt fllen Aase A
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